To determine the prevalence of hepatitis A virus (HAV) infections in children in a large urban center, a point prevalence survey was conducted using a novel, ultrasensitive assay for HAV-specific IgG in saliva. A structured sample of 224 grade-six students (5.8% of grade registrants) was obtained from 23 schools throughout Vancouver. All students provided saliva samples adequate for testing. The anti-HAV prevalence rate was 7.1% (95% confidence interval, 4.1% -11.3%). Among 167 Canadian-born students, only 5 (3%) were positive, whereas among 57 students born elsewhere, 11 (19.3%) were positive (P õ .001), with circumstances in the latter group supporting infection prior to emigration. No clustering of positive persons was evident. The cumulative risk of HAV infection in Canadian-born children was low through age 11 -12 years even in less affluent parts of the city, speaking against a need for routine use of HAV vaccine in this setting.
Although the first written description of hepatitis A virus mainly in gay men, such figures [5] are incomplete. Typically missing from such estimates are cases occurring in young chil-(HAV) infection is believed to be in the writings of Hippocrates, modern medicine can offer infected persons little more than dren in whom infection is often mild and unrecognized. Measurement of the prevalence of anti-HAV immunity in populaHippocrates could. No specific antiviral therapy is available, so control of disease relies mainly on preventive measures, such tions offers more reliable data regarding cumulative disease incidence and risk distribution. Data on the seroprevalence as improvements in sanitation, passive immunization of case contacts, and active immunization with newly available inactiof anti-HAV in British Columbians are nonexistent, and data concerning other Canadian populations are limited to a few vated vaccines of persons at increased risk of exposure [1 -3] . Inactivated hepatitis A vaccine has been licensed in Canada studies [6 -9] conducted more than a decade ago. While serosurveys are the ideal means of determining cumufor ú2 years; however, a lack of epidemiologic data regarding children at risk for HAV infection has precluded national reclative infection rates in populations, current attitudes about their ethical propriety severely limit their use in children. Asommendations for routine immunization [4] , except in isolated communities experiencing high rates of infection or in persons sessment of HAV immunity based on analysis of noninvasively obtained specimens (e.g., saliva) offers an acceptable approach with predictable exposure risk.
As a busy port of entry from the Pacific Rim, Vancouver, that has been successfully used in epidemiologic investigations of HAV outbreaks in the United Kingdom [10, 11] . with its 1.86 million people, is likely to be at increased risk of HAV importation and secondary spread. High immigration This study was designed to determine whether opportunities for preventing HAV infection in children in an urban setting rates, high population densities, ethnic and socioeconomic diversity, and extensive and rapidly expanding day care services were being missed, as determined by the prevalence of anti-HAV measured noninvasively in a structured cohort. for children all could contribute to HAV transmission in this and similar urban environments.
Although ú200 cases of confirmed hepatitis A infection 
Measurement of HAV-specific IgG in saliva.
Saliva was collected using Salivette pads (Sarstedt, Numbrecht, Germany) with a neutral insert, which subjects chewed until thoroughly wet. Saliva ranged from 10 to 12 years, with 168 participants (75%) being was subsequently recovered by centrifugation. All specimens were refrigerated immediately and frozen at 070ЊC in small aliquots on 11 years old, and only 2 (0.9%) being 10 years old at the time the day of collection.
of enrollment. Although 75% of the students were born in Prior to being tested for HAV-specific IgG, all salivary speciCanada, only 51% (113) spoke primarily English at home (82% mens were screened for the presence of a satisfactory amount of on the West Side and 32% on the East Side). Previous day IgG class antibodies, using an in-house capture-type EIA. Only care attendance was reported by 144 students (94% from West specimens containing ú100 ng/mL of total IgG were considered Side and 61% from East Side).
suitable for specific antibody analysis.
Evidence of past HAV infection was detected in 16 of 224
Salivary specimens of adequate volume and total IgG content tested students, which is an overall prevalence rate of 7.1%
were tested for HAV-specific IgG content, using a novel ultrasensi-(95% confidence interval: 4.1, 11.3). Of the 16 who tested tive EIA [12] . This assay is 99% specific and 99% sensitive in positive, 13 were girls (81.3%), whereas among 208 negative detecting anti-HAV-seropositive samples. students, only 51.4% were girls (P õ .05). The mean age of because they were distributed among 10 schools, and each had a different postal code. The proportion of children who reported past day care attendance was similar among anti-HAV -posiResults tive (60%) and negative (65.5%) students. Use of a language other than English as the primary language spoken at home Principals of 23 (40%) of Vancouver's 57 public schools with grade six programs agreed to participate. Study enrollment and the number of bedrooms in a household were not associated with an increased positivity rate for anti-HAV. Medical histortotaled 224 children representing 20.3% of grade-six students at participating schools and 5.8% of all registered grade-six ies were not available to determine if students positive for anti-HAV had had recognized hepatitis A infection. students. Participants originated in 16 schools (of 31 total) located in Vancouver's East Side (166 students [74% of study Although students born outside of Canada constituted only 25% of our sample, they accounted for 69% (11/16) of the enrollment]) and in 7 schools (of 26) located in Vancouver's West Side (58 children [26% of sample]). All 224 saliva sampositive cases. The prevalence rate for anti-HAV among the 57 foreign-born children was 19.3% (95% confidence limit: ples were adequate for anti-HAV testing. Demographic characteristics of participants are presented in table 1. Children's ages 10.0, 31.9). Girls constituted two-thirds (66.7%) of foreign-/ 9d3b$$de26 10-30-97 12:17:38 jinfa UC: J Infect born children and accounted for 10 (91%) of 11 positive tests. ing the suburbs. Such schools house Ç15% of grade-six students in Vancouver. The final composition of the sample was Nearly 90% of foreign-born students originated from countries considered to be at increased risk for HAV transmission, with weighted in favor of the less affluent half of the city with its greater population density and larger share of recent immiAsian countries predominating (74%). The average age at which these children left their country of birth was 5.4 years, grants, circumstances that might be expected to favor the spread of HAV infections. Thus, the observed overall prevalence of and this did not differ between HAV-positive and -negative students. Past day care attendance was reported by 5 students, 7.1% is more likely to be an over-than an underestimation. The overall prevalence of HAV infection markers in our a proportion identical to that for the noninfected students (P Å 1.0). Foreign-born children positive for anti-HAV were more sample (7.1%) is lower than the 11% and 10% seroprevalence reported in the NHANES (National Health and Nutrition Examlikely to have a larger number of siblings and larger families than were children negative for anti-HAV (P õ .001 and P õ ination Survey) II [13] and III [14] surveys of American children of comparable age completed in 1980 and 1991, respec-.05, respectively).
Among 167 Canadian-born children, only five tested positive tively. Most (69%) anti-HAV -positive students in our sample were born outside the country, mostly in countries where HAV for anti-HAV, a prevalence rate of 3.0% (95% confidence interval: 1.0, 6.9). The difference in positivity rates between stuinfection is endemic. The mean age of these children at emigration was 5 years; therefore, it is likely that they were infected dents born in Canada or elsewhere was statistically significant (P õ .001). All positive, Canadian-born students attended before their arrival in Canada. However, the possibility of infection having occurred after arrival cannot be excluded. schools on the East Side, but none attended the same school. Among the 119 Canadian-born students attending East Side
The low anti-HAV positivity rate among adolescents in Vancouver is reassuring, given the city's crowded, cosmopolitan, schools the HAV positivity rate was 4.2% (95% confidence limit: 1.4, 9.5). Four Canadian-born positive students (80%) urban environment. Its role as a major portal for visitors and immigrants from Pacific Rim countries might predispose Vanreported past day care attendance, but this experience was common (70%) among Canadian-born students.
couver to frequent virus importation and extended circulation, but this was not evident among children surveyed, even in the least affluent areas of the city. While the observed rates of antiDiscussion HAV positivity in Canadian-born students ranged from 0% on the West Side to 4.2% on the East Side, the latter area was By taking advantage of a newly developed, ultrasensitive salivary assay [12] for antibody to HAV, we were able to gauge surveyed more intensively (74% of enrollment), and the 95% confidence intervals of the estimates overlap considerably. Simthe cumulative infection rate during the first 11 -12 years of life among children in an urban center. Contemporary risk ilarly, low rates of infection were recently reported among children in Montreal [9] , another large cosmopolitan Canadian estimates have not previously been available. Our data indicate a low rate of infection among Canadian-born children living city, suggesting that Canadian urban centers in general are not experiencing a significant spread of HAV infection. in Vancouver.
We chose to survey grade-six students (11 -12 years old) Despite reports of HAV outbreaks involving child day care centers in the United States [reviewed in 15] and Europe [16], because they are old enough to reflect considerable exposure risk accumulation but not so old as to reflect risk rates that no such outbreaks have rarely occurred in Canada. Prior attendance at day care facilities did not emerge as a risk factor for longer apply because of social changes. They are also the oldest cohort still attending neighborhood-centered primary schools, HAV infection in our survey. However, our treatment of this variable was categorical. We did not attempt to gather details a fact that might permit a structured survey to detect pockets of increased infection risk. We intended to randomly sample pertaining to day care (e.g., age at entry, size of the facility, hours of attendance per week) that have been shown to be half the available schools and 10% of grade-six registrants. We achieved the intended school participation on the East Side of relevant in outbreaks elsewhere [15] . Our data support previous reports that HAV infection is the city but fell short of our target on the West Side by six schools. The final sample included 40% of schools. Their selecmore frequent in larger families with numerous children [17] . Gender has little influence on HAV infection rates, so we astion proved to be arbitrary (determined by the school principals) rather than random, but good geographic distribution was cribe the predominance of girls among children with anti-HAV in our survey to chance. achieved nevertheless. The largest schools more often declined to participate.
In summary, our survey showed a low rate of prior HAV infection among 11-to 12-year-old students in an urban CanaOur final enrollment represented 5.8% of all registered students. We chose not to compensate for the shortfall in schools dian area, particularly in those born in Canada. There appears to be little justification to consider routine universal immunizaby exceeding the planned 20% sampling of students at the last participating schools, as they would have been overrepresented tion to protect children against HAV. Existing preventive measures appear to be adequate for this age group. However, our in consequence. We omitted private and religious schools from the survey because they draw students from wide areas, includsurvey also indicated that this population is highly susceptible / 9d3b$$de26 10-30-97 12:17:38 jinfa UC: J Infect
